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Calculation of number of silanol groups per MSN (and dSiO 2 ) particle
To calculate the number of silanol groups per MSN (and dSiO 2 ) particle, we first calculated the number of nanoparticles per gram based on a previously reported method. 1, 2 The volume of a MSN was first divided into two parts: the pore volume ( ) and the solid silica volume ( ). We then define the fraction of pore volume as = + , where was given by the BET data. For , each gram of MSN will have = = According to the Zhuravlev model, the concentration of silanol group is directly proportional to the specific surface area of amorphous silica particle, with the surface silanol group density (-Si-OH/nm 2 ) found to be in the range of 4 to 5 (also known as the Kiselev-Zhuravlev constant). 3 The number of silanol group per MSN particle can be estimated, which are listed in the following table.
S3 Table S1 . Number of silanol groups per MSN (and dSiO 2 ) particle. Figure S3 . In vivo PET maximum intensity projection images of mice injected with free 89 Zroxalate. 
